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CONVERSION FACTORS

For use of readers who prefer to use metric (International System) 
units, conversion factors for inch-pound units used in this report are 
listed below:

Multiply inch-pound unit 

foot (ft) 

mile (mi)

cubic foot per second 
(ft3/s)

gallon per minute (gal/min)

million gallon per day 
(Mgal/d)
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per square mile 
[(Mgal/d)/mi2 ]

degrees Celsius (°C)

Length

by_

0.3048 

1.609 

Flow 

0.02832

0.0630

0.0438

1,460

Temperature 

°F = 9/5°C

Sea level: In this report "sea level" re 
Vertical Datum of 1929 (NGVD of 1929) a 
general adjustment of the first-order lev 
States and Canada, formerly called "Mean

To obtain 

meter (m) 

kilometer (km)

cubic meter per second 
<m3/s)

liter per second (L/s)

cubic meter per second 
(m3/s)

cubic meter per day
per square kilometer 

[(m3/s)/km2]

degrees Fahrenheit

ers to the National Geodetic 
eodetic datura derived from a 
il nets of both the United 
Jea Level of 1929."
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GEOHYDROLOGY AND SUSCEPTIBILITY OF COLDWATER SPRING
AND JACKSONVILLE FAULT AREAS TO SURFACE CONTAMINATION

IN CALHOUN COUNTY, ALABAMA

by John C. Scott, Wiley F. Harris, and Riley H. Cobb

ABSTRACT

Coldwater Spring is the primary source of water supply for the city of 
Anniston, Fort McClellan, Anniston Ordinance Depot, and several smaller towns 
and suburban areas in the Anniston area, Calhoun County, Alabama. The total 
estimated population served by the spring is about 70,000. The spring is one 
of the largest in Alabama, having an average discharge of 31.2 million galldns 
per day.

The Coldwater Spring aquifer system consists of fractured limestone, 
dolomite, and quartzite of Cambrian and Ordovician ages. Some shale and clay 
units probably separate the water-bearing units in some areas. These rocks 
have been complexly folded and faulted to the extent that all the aquifers in 
the recharge area of Coldwater Spring probably are interconnected 
hydraulically.

The potentiometric surface map of the study area indicates that the 
recharge area for the aquifer system that supplies Coldwater Spring consists 
of about 23 square miles, however, unit recharge values of over 20 inches per 
year appear to be unrealistic. Base-flow (dry-weather) data for streams 
indicate that a recharge area of about 90 square miles is needed to support 
the average discharge of 31.2 million gallons per day for the spring. 
Additional recharge may be derived from outside the recharge area delineated 
from the potentiometric map because the limited number and shallow depth of 
most wells may not accurately define the potentiometric surface. Movement of 
ground water to the spring may be occurring along the Jacksonville Fault but 
cannot be defined because of the limitations of the available data.

On the basis of a recharge area of 90 square miles, ground water protec­ 
tion measures should be extended from Coldwater Spring northeastward to the 
town of Jacksonville. Other springs used for public supply in this area also 
would benefit from the protection measures.

The parts of the recharge area that are most susceptible to contamination 
from the surface are the flat to gently rolling terrains underlain by lime­ 
stone, dolomite, and quartzite. A mantle of residuum has developed on the 
carbonate rocks. The residuum is moderately to highly permeable, and is a 
primary avenue of recharge to the aquifer system. About three-fourths of the 
recharge area depicted by the potentiometric map appears to be susceptible to 
contamination from the surface.



INTRODUCTION

Coldwater Spring is the primary source of water supply for the city of 
Anniston, Fort McClellan, Anniston Ordinance Depot, and several smaller towns 
and suburban areas in the Anniston area, Calhoun County, Alabama (plate 1). 
The total estimated population served by tme spring is about 70,000. The 
spring is one of the largest in Alabama, having an average discharge of 
31.2 Mgal/d (million gallons per day).

The Alabama Department of Environmental. Management (ADEM) is developing 
a comprehensive ground-water protection program in response to the U.S. 
Environmental Protection Agency's (EPA) Ground-Water Protection Strategy. As 
a part of this strategy, ADEM will formulate plans to protect all "Class I and 
II" aquifers and recharge areas in Alabama. "Class I and II" aquifers, as 
defined by EPA, are special ground-water reservoirs that are highly vulnerable 
to contamination and are irreplaceable in that no reasonable alternate source 
of drinking water is available to substantial populations or the aquifer 
provides base flow for a particularly sensitive ecological system (U.S. 
Environmental Protection Agency, 1984). Protection of the aquifers will begin 
by ADEM encouraging local zoning actions o.nd more stringent regulation of 
activities occurring in "Class I and II" aquifer recharge areas.

The aquifer that supplies Coldwater 
I" aquifer by EPA. Information on the 
Coldwater Spring aquifer system is required 
the effect of regulations and to develop a 
The U.S. Geological Survey has been requested 
the aquifer system that supplies Coldwater

Spring has been designated a "Class 
geohydrology and recharge area of the 

ADEM to intelligently evaluate 
round-water protection strategy, 
by ADEM to delineate and describe

for

Spring,

Location and Extent of the Area

The Coldwater Spring aquifer system is in eastern Calhoun County (fig. 1). 
The area studied to determine the extent of tie spring system extends from the 
southern boundary of the county, northward and northeastward through Anniston 
and Jacksonville to Piedmont, and includes most of central and eastern Calhoun 
County. The extent of the study area is shown on plate 1.

Purpose and Sco]

The purpose of this report is to de 
Coldwater Spring and Jacksonville Fault areas 
for Coldwater Spring, and to delineate part 
susceptible to contamination from the surfac 
of Calhoun County provided about 50 percent 
the aquifer system. Additional data were 
springs in selected areas of Calhoun County 
construct a potentiometric map, from which i 
the approximate boundary of the aquifer flow

cribe the geohydrology of the 
, to delineate the recharge area 
of the recharge area that are 

;. Reports on the geohydrology 
of the data needed to evaluate 

collected for about 140 wells and 
Water-level data were used to 

n attempt was made to delineate 
ystem.
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History of Coldwater Spring

The Anniston Water Supply Company purchased Coldwater Spring and 240 
acres of surrounding property in 1889 to expand the water system for the city 
of Anniston. Two steam-driven, 3 Mgal/d pifmps were installed at the spring, 
and a 20-inch diameter cast-iron pipeline w£s installed from Coldwater Spring 
to Anniston. This system was placed in operation in 1890 and was sufficient 
for Anniston 1 s needs for nearly 50 years.

The pumping station was converted from (steam to electricity in 1913. The 
system was sold in 1913 to the Alabama Water Company, and about 1926 was sold 
to the Federal Water Service Corporation. |In 1935, after 15 years of court 
litigation (Warman and Causey, 1962), the £ity of Anniston bought the water 
system. Coldwater Spring currently supplies the cities of Anniston, Blue 
Mountain, and Oxford, military installations at Fort McClellan and Anniston 
Ordinance Depot, and several suburban areas,

Previous Investigations

Numerous reports describe the availability and quality of ground water in
the area. The geology of Calhoun County is 
Alabama Special Report 14 (Adams and others,

described in Geological Survey of 
1926). W.D. Johnston, Jr. (1933)

made a reconnaissance of ground water in Northern Alabama in 1928-29, and 
obtained data for 46 wells and 22 springs in Calhoun County. A data report 
published by the Geological Survey of Alabama includes records for 850 wells 
and 149 springs in Calhoun County (Warman and others, 1960), and a detailed 
report that describes the ground-water resources of the county was prepared
by Warman and Causey (1962). Geological
describes the stratigraphy and structure of rocks in the vicinity of the
Jacksonville Fault in eastern Calhoun County

Physical Setting

The study area is in the Alabama Valley 
and Ridge physiographic province (Fenneman,

Survey of Alabama Circular 117

(Osborne and Szabo, 1984).

and Ridge section of the Valley 
1938). The topography of the

study area is characterized by flat to gentry-rolling northeastward trending 
valleys paralleled by ridges and mountains. Maximum local relief in the area 
is about 1,500 feet. The highest points are at an altitude of about 2,100 
feet above sea level along the crest of Chpccolocco Mountain. The surface 
altitude at Coldwater Spring is about 590 feet above sea level.

The study area is drained by tributaries of the Coosa River (Harkins, 
1965). Eastern and southern parts of the area are drained southeastward by 
Choccolocco Creek; the west central part j(s drained westward by Cane and 
Tallaseehatchee (formerly Tallahatchee) Crdeks; and the northern part is 
drained by Terrapin Creek. Numerous springs! sustain the dry-weather flow of 
the streams.



Calhoun County has a moist temperate climate. The mean annual precipi­ 
tation of about 52 inches is fairly well distributed throughout the year. The 
heaviest rainfall normally occurs in winter and spring, March being the 
wettest month. Thunderstorms generally are most frequent in the summer, but 
may occur in any month of the year. The driest month usually is October.

The average annual temperature at Anniston is about 62 °F. Temperature 
extremes recorded by the National Weather Service are -5 °F and 106 °F 
(National Climatic Data Center, 1984).
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GENERAL GEOLOGY OF TH

The Coldwater Spring study area is unde 
slightly metamorphosed sedimentary rocks of 
rocks strike generally northeastward, but 
faulted. Fluvial deposits, identified as 
and Brown, 1944) overlie Paleozoic formations

Stratigraphy

AREA

lain mainly by sedimentary and 
'aleozoic age (fig. 1). These 

have been complexly folded and 
age by R. W. Brown (Cloud 

In some parts of the study area.
Tertiary

Consolidated rocks in the study area range in age from Cambrian to 
Ordovician. Fluvial deposits and residuum overlie these rocks in some areas. 
Cambrian rocks, from oldest to youngest, include the Chilhowee Group, Shady
Dolomite, Rome Formation, Conasauga Formation, 
Group (Osborne and Szabo, 1984).

and the lower part of the Knox

The Chilhowee Group includes the Weisner and Wilson Ridge Formations, and 
crops out southeast of the Jacksonville Fault r The Chilhowee Group consists 
of about 1,100 feet of quartzite, sandstone, conglomerate, shale, and mudstone 
(Osborne and Szabo, 1984). The Shady Dolomite of Cambrian age overlies the 
Chilhowee Group and consists of 500 to 1,00|0 feet of sandy dolostone and
dolomitic limestone. The Rome Formation of I
Dolomite and consists of about 1,000 feet of
shale. The Conasauga Formation of Middle and

Cambrian age overlies the Shady 
mudstone, shaley mudstone, and 
Late Cambrian age overlies the

Rome Formation and consists of 100 to 500 feet of mudstone and shale with 
interbeds of limestone and siltstone. Throughout the outcrop area, the 
Conasauga is covered by a mantle of dark-red tfesidual clay and chert boulders 
that is as much as 100 feet thick (Warman and| Causey, 1962). The Knox Group 
of Cambrian and Ordovician ages overlies the Cjonasauga Formation and includes 
the Copper Ridge and Chepultepec Dolomites. The thickness of the dolomites is 
estimated to be about 2,000 feet (Osborne and Szabo, 1984).

The Newala and Little Oak Limestones of Ordovician age overlie the Knox
Group. These two formations were mapped as a unit by Osborne and Szabo (1984). 
The Newala Limestone consists of light to medium gray, thick-bedded micritic
limestone, dolomitic limestone, and dolomite. The Little Oak Limestone con­
sists of medium to dark gray, thin to thick-bejdded argillaceous fossiliferous 
limestone. The combined thickness of these units is about 300 to 400 feet. 
The Athens Shale of Late Ordovician age consists of dark gray to black, shale
and shaley mudstone. The Athens is about 200
area,

to 300 feet thick in the study

Carbonate rocks in the study area are deeply weathered, and a mantle of 
residuum (in-place decomposed bedrock) has developed on the outcrops. The
residuum, which consists of residual clay and 
generally ranges in thickness from 30 to 100 f
have developed on the surface of the residuum in some areas, particularly
where the Knox Group crops out. The residuun 
meable and highly permeable where sinkholes 
(Schalla and others, 1984).

chert boulders and fragments, 
eet. Sinkholes and depressions

appears to be moderately per- 
and depressions have formed
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Fluvial deposits overlie Paleozoic Formations in several parts of the 
study area. These deposits consist of gravel, sand, silt, and clay and are as 
much as 100 feet thick (Warman and Causey, 19(>2). Some of these deposits have 
been identified as Tertiary age on the bas:^s of fossil plants; others are 
probably of Quaternary age.

Structure

Geologic formations in the study area h£ve been extensively folded into 
northeastward-trending synclines and anticlines complicated by thrust faults 
that have a general northeastward-trending (strike and a southeastward dip. 
Choccolocco and Coldwater Mountains are anticlinal structures (fig. 2). The 
Jacksonville Fault is an extensive thrust fault that trends northeastward from 
the vicinity of Coldwater Spring through Anniston and Jacksonville to Piedmont 
in the northeastern corner of Calhoun County (plate 1).

The Jacksonville Fault and related faults in the area apparently have a 
significant effect on the movement of ground water. Warman and Causey (1963) 
point out that the fault plane of the Jacksonville Fault probably is a conduit 
for ground-water movement, and that ground water moves southwestward through 
carbonate rocks parallel to the fault. They] also note that all large, low- 
variability springs in Calhoun County are near the trace of thrust faults.

HYDROLOGY

The aquifer system in the study area includes fractured and weathered 
zones in the Chilhowee Group and solution cavities in the Shady Dolomite, 
Conasauga Formation, Knox Group, and Newala j and Little Oak Limestones. In 
areas where faulting has not displaced formations, aquifers in each formation 
are probably separated to some extent by shale, clay, and other confining 
beds. However, in the study area movement £ilong the Jacksonville Fault and
other associated faults has juxtaposed the 
hydraulically interconnected.

aquifers so that they are all

Recharge to the aquifer system is deriv d from rainfall. Average rain­ 
fall for the area is about 52 inches per year. Part of the precipitation runs 
off to surface streams, part is evaporated or transpired by plants, and part 
infiltrates into and percolates through the Soil and weathered mantle to the 
aquifer system.

Movement of Ground Water

The movement of ground water in Calhoun
by topography and the transmissivity and geologic structure of the formations. 
A picture of the direction of ground-water movement can be obtained by mapping 
water levels in wells and drawing contour lires of equal potentiometric head 
as indicated by the water levels. Ground-water flow is perpendicular to the 
contours so one can picture the flow by following the contours "down-hill" or 
from high potentiometric head to low potentiometric head. The slope of the

County generally is controlled



potentiometric surface of the aquifer system roughly follows the topographic 
surface where the potentiometric highs coincide with the mountains and ridges 
in the area and the potentiometric lows coincide with the axes of the valleys 
(plate 1). Therefore, ground-water movement is generally from mountains and 
ridges to valleys.

Ground-water movement on the northwestern slope of Coldwater Mountain and 
the western slope of Choccolocco Mountain is northwestward and westward to 
Anniston Valley. Ground-water movement along a range of low rolling ridges 
to the west of Anniston .is southward to the valley area and then to the 
discharge point at Coldwater Spring. Ground-water movement outside of the 
Coldwater Spring recharge area generally is toward Choccolocco, Cane, and 
Tallaseehatchee Creeks.

Field investigation of springs on Choccolocco Mountain indicates that 
these springs are discharging from a perched water table. Therefore, contour 
lines for the potentiometric map were not extended to these sites.

Recharge Area

No previous investigation has mapped the potentiometric surface of the 
ground-water system in the study area to attempt to define the recharge area 
for Coldwater Spring. Approximately 140 wells and springs were measured to 
determine the potentiometric surface in the area. The recharge area for 
Coldwater Spring, determined from the potentiometric map and surface drainage, 
appears to be about 23 mi 2 (see plate 1). The apparent boundary of the 
recharge area for the Coldwater Spring aquifer system generally follows the 
topographic highs along Coldwater Mountain and the tops of low rolling hills 
of the Knox Group northwest of Coldwater Mountain. This area consists of 
steep mountain slopes, a relatively flat valley and gently- to moderately- 
rolling hills. The valley and the rolling hills are underlain by cavernous 
carbonate rocks on which a thick residual mantle has developed. Sinkholes and 
land subsidence are common, especially on the rolling hills.

The average discharge of Coldwater Spring, based on the period 1957-83, 
is 31.2 Mgal/d and the minimum discharge is 23.5 Mgal/d. By using a recharge 
area of 23 nd.2, the unit recharge to the spring would be about 1.36 (Mgal/d)/ 
mi 2 or 28 in/yr for average flow and 1 (Mgal/d)/mi2 or 21 in/yr for the mini­ 
mum flow. These values appear to be unrealistically high when compared to 
unit recharge values for most aquifers. It is felt that the complex geology 
in the area may prevent defining the entire recharge area of Coldwater Spring 
from the available data. The following arguments are presented to support the 
conclusion that the recharge area defined by the potentiometric map is a 
shallow flow system that supplies only part of the flow to Coldwater Spring 
and that the faulting in the area probably connects Coldwater Spring to a 
deeper flow system that cannot be defined from the available data.

To verify recharge rates to the aquifer system in the area, the unit 
recharge rates for streams in the study area were compared to that of 
Coldwater Spring. Dry-weather flow of streams is considered to be a fairly 
reliable estimate of ground-water recharge if pumpage from the stream basins



is minimal. Pumpage from wells in the rechajrge area for the spring is esti­ 
mated to be less than 1 Mgal/d; therefore, the; assumption can be made that the 
discharge from the spring is approximately equal to recharge to the Coldwater 
Spring aquifer system. d

A common streamflow characteristic used Ifo estimate recharge is the 7-day 
2-year low flow which is the minimum averagte flow that is maintained for a 
7-day period, on an average, every 2 years. This characteristic is commonly 
referred to as the 7-day Q£. These discharges may be converted to discharge 
per square mile by dividing the discharge by cjrainage area when the streamflow 
was measured. The 7-day Q2 of streams ir} the study area, converted to 
(Mgal/d)/mi2 , range from 0.077 to 0.457 and averages 0.232 (Hayes, 1978). The 
estimated low 7-day Q£ per square mile for tjhe study area determined from a
regression equation (Bingham, 1979) is about C

The 7-day Q2 for Coldwater Spring, based 
and 1957-73 is about 27 Mgal/d. Assuming ; 
(Mgal/d)/mi2 , a recharge area of about 90 mi 
discharge of 27 Mgal/d. Based on the highest 
the area (0.457 [Mgal/d]/mi2 ), a recharge 
required to sustain the 7-day Q2 discharge of

.3 (Mgal/d)/mi 2 .

on the periods of record 1944-47 
n average recharge rate of 0.3 
- would be required to sustain a 
7-day Q2 reported for streams in 
area of about 59 mi2 would be 
the spring.

Considering these hydrologic relations, the recharge area shown on 
Plate 1 is not large enough to sustain the discharge of Coldwater Spring. The
Jacksonville Fault and other faults in the 
apparently have a significant effect on the

eastern part of Calhoun County 
storage and movement of ground

water. Warman and Causey (1962) state that "[the thrust faults form the prin­ 
cipal reservoirs and conduits along which grpund water from deep or distant 
sources reaches the surface. This is indicated by: the location of springs 
along the faults, their relatively uniform discharges and high yields, which 
are larger than would be expected if they wejre recharged locally." Based on 
this concept, a large part of the water discharging at Coldwater Spring is 
probably derived from recharge that moves a^ong the Jacksonville Fault and 
associated faults from the Anniston-Fort McClellan-Jacksonville areas.

Variability of Discharge of Coldwater Spring

The variability of spring discharge may be expressed quantitatively 
as a ratio of the range in discharge to the average discharge (Meinzer, 1923, 
p. 53-54):

V = 100 (a-b)/c

where V is the variability, in percent,
a is the maximum discharge,
b is the minimum discharge, and
c is the average discharge.

The seasonal variation in discharge fo 
teristically very large. However, Coldwater 
discharge when compared to two other large sp 
the argument for a "deep" flow system for

10

r limestone springs is charac-
Spring has a low variability of
ings in Alabama, which supports
the spring. The three largest



springs in northern Alabama are Tuscumbia Spring in Colbert County, Big Spring 
in Madison County, and Coldwater Spring. Tuscumbia Spring and Big Spring both 
flow from relatively shallow solution channels in the Tuscumbia Limestone of 
Mississippian age. The variability of Tuscumbia Spring is about 200 percent 
and the variability of Big Spring is about 180 percent (Warman and Causey, 
1962). On the basis of data for the period of record 1957-83, the variability 
of Coldwater Spring is calculated to be about 60 percent. The low variability 
of Coldwater Spring helps substantiate that its source remains constant and is 
not severely affected by seasonal variations in aquifer storage.

Turbidity in Springs

Another factor in confirming that Coldwater Spring does not receive water 
exclusively from local recharge is its lack of turbidity. Water discharging 
from carbonate-rock springs in northern Alabama commonly becomes turbid after 
large rainstorms. The turbid water is caused by runoff during rainstorms that 
infiltrates rapidly from the surface to the aquifer. Mr. John Borden, 
Anniston Waterworks Manager, reports that during the past 24 years water in 
Coldwater Spring has never been noticeably turbid, and during recent years 
when Anniston was analyzing the water for turbidity, it has never exceeded 0.2 
turbidity unit (Oral commun., October 1985). The absence of turbidity in 
water discharging from the spring supports the concept that the spring is 
discharging water from a remote area.

SUSCEPTIBILITY TO CONTAMINATION FROM THE SURFACE

The potential for contamination of the Coldwater Spring aquifer system is 
related to land slopes in the recharge area and the stratigraphy and structure 
of geologic formations that underlie the recharge area. The southern part of 
the recharge area, which consists of the northwestern slope of Coldwater 
Mountain, is steep and is underlain by quartzite, sandstone, and shale of the 
Chilhowee Group. Beds in the Chilhowee Group dip northwestward along the 
mountain slope. Because of the steep mountain slope and the relatively low 
permeability of the underlying rocks, this area is not considered to be 
susceptible to contamination.

The Jacksonville Fault trends southwestward along the valley that 
parallels Coldwater Mountain. The Shady Dolomite and Rome and Conasauga 
Formations crop out southeast of the fault. The Knox Group crops out north­ 
west of the fault (fig. 1). The Shady Dolomite, Conasauga Formation, and Knox 
Group consist mainly of cavernous carbonate rocks on which a thick mantle of 
residuum has developed. Because of the faulting and thick residual mantle, 
this area is highly susceptible to contamination.

The northern part of the recharge area (plate 1 and fig. 3) is underlain 
by the Knox Group. The terrain in this area consists of ridges and hills 
dissected by tributary streams. A thick mantle of residuum has developed on 
the Knox Group. Lithologic logs of observation wells recently installed in 
the vicinity of Anniston Ordinance Depot (records furnished by ADEM) indicate 
that the residuum is more than 200 ft thick at some places. Sinkholes and

11
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depressions on the land surface are common in this area. Because of the thick
residual mantle, the numerous sinkholes, and the cavernous carbonate rock
beneath the residuum, this area also is highly susceptible to contamination.

As previously discussed, the recharge area defined from the potentio- 
metric surface for the Coldwater Spring aquifer system shown on plate 1 is not 
large enough to sustain the discharge of Coldwater Spring. A large amount of 
recharge probably moves parallel to the Jacksonville Fault to the spring from 
the Anniston-Fort McClellan area and some recharge may originate from the 
Jacksonville area. The more-permeable parts of this additional area are shown 
as being potentially susceptible to contamination because recharge in this 
area may discharge at Coldwater Spring (fig. 3). The more-permeable part of 
the delineated recharge area should be regarded as potentially susceptible to 
contamination because of its proximity to the spring.

NEED FOR ADDITIONAL STUDIES

To provide conservative coverage for the protection of Coldwater Spring, 
it would be desirable for an area of approximately 90 mi^ to be included as 
being in its recharge area. -' Ground-water protection measures could be 
extended from Coldwater Spring to the town of Jacksonville. Other springs 
used for public water supply in this area also would benefit from the protec­ 
tion measures.

The discrepancy between the streamflow analysis and potentiometric surface 
in defining the recharge area for Coldwater Spring could be that most wells 
used in mapping the potentiometric surface were less than 200 feet deep. The 
potentiometric surface probably depicts a "shallow" flow system that provides 
some water to Coldwater Spring but does not provide the total flow. However, 
the funds needed to attempt a drilling program to define the total flow system 
would be excessive owing to the complex geologic setting when anisotropic 
conditions are present. Chemical analyses of the springs in the area could 
provide relatively inexpensive methods of determining whether all the springs 
in the area derived water from the same source or whether the smaller springs 
have a different chemical character that indicate a different source of water. 
Alkalinities of the water can indicate relative residence time in the aquifers. 
Isotopic analyses can date water, thereby giving actual residence times that 
can be compared with flow paths determined from drainage areas. These methods 
would help determine whether Coldwater Spring was unique in its chemical 
character, and would give an indication of another deep or remote source of 
recharge.

13



SUMMARY AND CONCLUSIONS

consistsThe Coldwater Spring aquifer system 
limestone and dolomite, and Cambrian quart2ite 
area has resulted in a geologically complex 
and hydrologic data indicate that all the 
Coldwater Spring may be hydraulically

of Cambrian and Ordovician 
Folding and faulting in the 

quifer system. Available geologic 
aquifers in the recharge area for

interconnected

values

The potentiometric surface map of tin 
recharge area for the aquifer system that 
of about 23 mi^; however, unit recharge 
appear to be unrealistic. Base-flow (dry-weather) 
that a recharge area of about 90 mi^ i 
discharge of 31.2 Mgal/d for the spring, 
from outside the recharge area delineated f 
the limited number and shallow depth of 
flow to the spring. Movement of ground 
along the Jacksonville Fault, but cannot be 
of the available data.

e study area indicates that the 
upplies Coldwater Spring consists 

of over 20 inches per year 
data for streams indicate 

needed to support the average 
Additional recharge may be derived 
om the potentiometric map because 

wells may not define the total 
to the spring may be occurring 

defined because of the limitations

most 
wat:er

ofThe areas within the recharge area 
susceptible to contamination from the surfs.ce 
terrains underlain by cavernous limestone £ 
zite. A mantle of unconsolidated residuum 
rocks. The residuum is moderately to high 
recharge to the aquifer system.

Coldwater Spring that are most 
include flat to gently-rolling

nd dolomite, and fractured quart- 
has developed on the carbonate

ly permeable, and is an avenue a .
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